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WHO ARETHEYAND WHAT PROBLEMDO
THEYPOSE FOR SURVEYRESEARCH?
ROBERTW. OLDENDICK
Instituteof PublicAffairs,Universityof SouthCarolina
W. LINK
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Abstract

Increased incidence of telephone answering machines

and the use of such devices to screen calls pose a potentialthreat
to the representativeness of samples in telephone surveys. Using
data from nine statewide surveys, this analysis examines the extent to which answering machines are used to screen calls and
the demographic characteristics associated with answering machine use and call screening. Results show that at most two to
three percent of households use answering machines to screen
calls, and that such screening is more likely to take place in
households with higher family incomes, outside rural areas, and
which include individuals who are younger and have higher levels
of education. While call screening does not presently threaten
the representativeness of samples in telephone surveys, the increased incidence of answering machines together with the increased percentage of households indicating these devices are
sometimes used to screen calls demonstrate that the potential
bias from this source is growing.
Although there are many potential sources of error in surveys, among
the most disturbing are those that threaten the representativeness of
the sample. Lack of representativeness resulting from noncoverage,
refusals to participate, or other forms of nonresponse jeopardize the
accuracy of survey results. In this study we address one aspect of this
problem by examining the extent to which the increased use of tele-
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phone answeringmachines may be contributingto decliningresponse
rates.
Previous work in this area has focused primarilyupon the incidence
of answeringmachines(Baumgartner1990;Tuckel and Feinberg1991),
strategies for contacting these households (Piazza 1993; Piekarski
1990),and demographiccorrelatesassociated with answeringmachine
use (Oldendick 1993). Most of this research indicates that, althougha
significantpercentageof households have such machines,a substantial
proportionof these households are nonetheless accessible to survey
researchers.
The currentinvestigationextends this researchby examiningtrends
in answeringmachineuse and by exploringmore extensively the correlates of both answering machine ownership and the use of these machines to screen calls.

Data and Methods
The data come from nine randomdigit dialed telephone surveys of the
adult (18 and over) populationin South Carolina.Respondentswithin
households were selected using the last birthdaymethod (Oldendick
et al. 1988; O'Rourke and Blair 1983). Households were contacted a
minimumof six times before a final disposition was assigned. Senior
interviewers recontacted households in which an interview was initially refused in an attempt to obtain a completed interview. After
two refusals, no additional contacts were made. The surveys were
conducted between November 1989 and November 1992and covered
issues such as public transportation,state budget prioritiesand taxes,
race relations, the environment,and the arts.'
The prevalence of telephone answeringmachines was estimated in
two ways. First, telephone numbersthat producedany contact with an
answeringmachinewere trackedto determinewhetherthey resultedin
completed interviews, were never contacted, or were otherwise disposed. Second, the final questions in each of these surveys were (1)
"Does your household have a telephone answering machine?" and,
for those households that reported having one, (2) "Does anyone in
your household ever use this telephone answeringmachine to screen
unwantedcalls?"
1. Response rates for these surveys rangedfrom 60.2 percent for the September1990
survey to 66.5 percent for the one conducted in March 1990. Response rates were
calculatedby dividingthe total numberof completions + partialcompletionsby the
numberof completions + partialcompletions + refusals + ill/senile/not availableduring fieldingperiod + the estimatednumberof householdsamong the never answered
numbers.
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Prevalenceof AnsweringDevices: The PotentialProblem
Previous studies have estimated the incidence of answeringmachines
in households nationallyto be approximately25 percent (Parsley 1992;
Piekarski 1990;Tuckel and Feinberg 1991).2 As Tuckel and Feinberg
(1991, p. 205) explain, in estimatingthe accessibility of these households it is importantto examine the differencebetween "the observed
frequency of telephone answeringmachines as a response disposition
and the frequency we would expect if all answeringmachine owners
were to use their machines to the maximumextent." Following their
lead, we begin with the final dispositions of the sampled numbersfor
each survey.
Table 1 presents the percentageof calls resultingin a final "answering machine" disposition-that is, each time these numberswere dialed they went unansweredor reached an answeringmachine. While
this outcome shows a slight tendency to increase over time, the variation is not statistically significant. Overall, call attempts resulted in
either consistent answeringmachine contacts or a combinationof answeringmachinesand "no answers" about 2.5 percent of the time. At
most, then, about 2 percent of households may be using a telephone
answeringmachine to screen calls on a consistent basis.3

Self-Reportsof AnsweringMachineOwnership
and Screening
While the use of answering machines to screen calls may not be a
major problem at present, other data show that both answering machine ownership and screening-at least of a sporadic nature-are
increasing.Table 2 shows that the incidence of self-reportedownership
of these machines in South Carolinahas increasedfrom 25 percent in
1989 to approximately40 percent in 1992. More important,there has
2. A more recent estimateplaces this figureat more than 43 percent(ElectronicIndustries Association 1991).
3. This figureis somewhatlower than the 5.7 percentreportedby Tuckeland Feinberg
(1991, pp. 206-7). While part of this difference may result from the fact that their
study involved a differentpopulation,it is more likely a result of the use of alternative
procedures. In their study, most households were called a maximumof three times,
while in the surveys reportedhere numberswere attempteda minimumof six times. In
addition, unlike our study, their "answeringmachine" dispositionincluded not only
consistentansweringmachinecontacts, but also those cases in which a numberyielded
a callbackfollowed by an answeringmachineon a subsequentcall. Our estimate of 2
percent is an upper bound in that not all these householdsmay be "screening"calls,
in the sense that someone is at home, but using the answeringdevice to determinewho
is calling;there are likely to be instances in which no one was availableat the times we
called, even when 20 or more calls were attempted.
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Table 1. SampledTelephone Numbers Resultingin Contact
with an AnsweringMachine or Combinationof Answering
Machineand No Answer
% Estimated

November 1989
March 1990
September1990
October 1990
April 1991
October 1991
November 1991
April 1992
November 1992

Na

% Totalb

Householdsc

20
26
26
51
37
39
11
39
47

1.5
1.4
1.4
1.1
1.8
2.2
.9
2.4
2.8

2.2
2.1
1.9
1.6
2.7
2.9
1.2
3.1
3.6

a
Numberof all sampledphone numbersthat resultedin an answeringmachinedispositionon each attemptor a combinationof answeringmachineand "no answer"
dispositions.
b Percentageof all samplednumbersthat resultedin an answeringmachinedisposition on each attemptor a combinationof answeringmachineand "no answer" dispositions.
I In calculatingthe "% estimatedhouseholds," the proportionof "never answered" numbersestimatedto be households(ratherthan "ringno answer" numbers) was assumedto be the same as that for those numbersfor which a household
determinationwas made.

also been an increase-from 38 percent to 48 percent-in the percentage of people indicatingthat someone in the householdsometimesuses
the device to screen calls. Since total call screening is a product of
these two variables, it rose during this period from 9 percent to 19
percent. While these numbersare relativelylarge in comparisonto the
small percentage of households where consistent answeringmachine
use was found, they are temperedby the broad scope of the question,
"Does anyone in your household ever use this telephone answering
machine to screen unwanted calls?" Obviously such screening was
not occurringall the time, or we would never have reached them.4
The findingof little change in the percentageof householdsin which
a telephone answering machine is consistently encountered seems
somewhat in conflict with the report of significantincreases in the
proportionof households with answeringdevices and in the percentage
of such households that use these devices to screen unwanted calls.
4. When interviewersin these studies reachedan answeringmachine,they terminated
the call withoutleaving a message.
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While these concepts are related, they are distinguishedin that the
formerreports on recent telephone survey experience in encountering
the answering machine barrierwhile the latter estimates the size of
the potential barrier.

Demographic Correlates of Ownership and Screening
Pooling across the nine surveys, table 3 shows the relationshipof six
backgroundvariables to answeringmachine ownership and to use of
the machine for call screening.5In examiningthese data it should be
kept in mind that our questions measure incidence and use at the
household level. It is not appropriate,therefore, to infer that the individual-level characteristicsdescribed here are directly related to answeringmachine ownershipor the use of such devices to screen calls.
Rather, this analysis indicates the individualcharacteristicsof those
living in households that (1) have an answeringmachineand (2) use it
for screening.

The data indicate that family income is significantlycorrelatedwith
ownership. Ownership is much more prevalent among those with
higherincomes, and the percentageof households with answeringmachines increases steadily across income groups.
Urbanicityalso was significantlyrelatedto ownership.Suburbanites
were most likely to report having an answeringmachine, followed by
those living in urbanareas.
Turningto characteristicsof individualsliving in households with a
telephone answering machine, education, age, and race each show
significantrelationswith ownership. Highereducatedindividuals,particularlythose with at least some college, more often reportedan answering machine in their household. Similarly,both younger respondents and whites were more likely to report an answeringmachine.
Whilethese differencesin answeringmachineownershipacross subgroups are important,a more critical considerationfrom a survey research perspective is the extent to which such devices are used to
screen calls. With the exception of age, however, these variablesare
5. The data are pooled since the relationsbetween these characteristicsand answering
machineownershipdid not change over time. Given the large numberof cases in this
pooled data set, all the reportedrelationshipswere statisticallysignificantat the .0001
level. Moreimportant,the relationshipbetween answeringmachineownershipandtotal
family income, urbanicity,education, and age was significantat the .001 level in each
of the nine surveys. The relationshipbetween ownershipand race was significantat the
.001 level in seven of the nine surveys; it was significantat the .01 level in November
1991and not significant(p > .05) in September1990.The relationshipbetween answering machineownershipand householdsize was not significantat the .01 level in any of
the surveys. Data for the individualsurveys are availablefrom us on request.

Table 3. Demographic Correlates of Telephone Answering Machine
Ownership and Use for Screening Calls

Total sample
Household characteristics:
Total family income:
Under $15,000
$15,000-29,999
$30,000-49,999
$50,000and over
Household size:
One
Two
Three
Four or more
Urban/ruralarea:
Urban
Suburban
Rural
Individualcharacteristics:
Education:
Less than high school diploma
High school diploma
Some college
College degree
Age:
18-29
30-44
45-64
65 and over
Race:
Blacks
Whites

% with
Answering
Machine

% Who
Use to
Screen
Calls

N

31

14

7,649

15
30
40
54

6
14
19
25

1,600
2,021
1,680
1,197

29
34
38
32

15
16
19
14

1,157
1,919
1,168
1,647

33
43
26

16
20
12

1,476
1,696
2,031

16
25
38
49

5
11
18
23

1,772
2,600
2,005
1,540

36
38
30
11

18
19
12
2

2,389
2,206
1,966
1,049

19
36

9
16

2,182
5,661
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not significantlyrelated to screening calls among those households
with answering machines (data not shown).6Thus to the extent that
call screening is related to backgroundcharacteristics(see table 3), it
is mainlydue to the higherincidence of answeringmachineownership
among certain groups rather than to differences between groups in
likelihood of screening.7
Returningto the question of the subgroupsthat are most likely to
be missed due to the use of answeringmachines as screeningdevices,
table 4 shows the joint effect of education and age on answeringmachine ownership and screening.8Cell entries are the deviations from
the overall percentage of the sample using an answeringmachine to
screen calls (14 percent). A positive figure means the group is more
likely to screen calls, while a negative entry means a group is less
likely to screen.
Withineach age group, those with some college or a college degree
were more likely than those with less educationto screen calls. Moreover, within each of these education groups, younger respondents
were generallymore likely than olderrespondentsto screen calls. Thus
answeringmachine screeningis a largerpotential obstacle among certain subgroups, particularly younger, more educated respondents.
Piazza (1993)reports a similarfindingwith respect to education.

Conclusions
This analysis provides a mixed message for survey research. The 2-3
percent of households that may regularlyuse answeringmachines to
screen calls do not now representa seriousthreatto the representativeness of telephone survey samples. On the other hand, both answering
machineownershipand the use of these devices for at least some call
screening increased consistently over the 3-year period of this study.
The potential threat to representativeness is, therefore, also increasing.

Incidence of answering machine use and screening is also greater
among certain subgroupsof the population.Those with higherfamily
incomes and more education, youngerpeople, whites, and those living
6. Significantdifferences across age groups were noted in three of the nine surveys,
with these differenceslargely a result of a much lower incidence of screeningamong
those 65 and older.
7. The relationshipsbetween these characteristicsand use of answeringmachinesfor
screeningdid not change over time.
8. Educationand age were chosen on the basis of a multivariatelogit analysis, which
identifiedthem as the most importantfactors affectingansweringmachine ownership
and call screening.This analysis is availablefrom us on request.
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Table 4. Age and Education SubgroupsMost Likely to Screen
for Unwanted Calls
Age
Education
Less than high school
High school degree
Some college
College degree

18-29

30-39

40-49

50-59

60 +

-6
0
+7
+17

-5
0
+8
+12

-8
-2
+6
+10

-5
-4
+1
+8

-12
- 10
-9
- 8

NOTE.-Figuresrepresentthe percentageabove or below the total samplepercentage of 14 percent. The smallest numberof cases in any cell is 171 (those age 40-49
with less than a high school education).

in nonruralareas are more likely to own a telephone answeringmachine and to screen calls. (We shouldnote that the populationon which
this analysis is based does not include any very large metropolitan
areas, where use of telephone answeringdevices for screeningmay be
higher.)
Strategies suggested by previous studies, such as repeated calls or
leaving messages on answeringmachines, may become less effective
as the incidence of these machines and their use for screening calls
becomes more widespread. Thus survey researchersneed to track not
only the incidence of answeringdevices and the demographicfactors
associated with screening, but also the effects that strategies such as
leaving various types of messages have on reaching the answering
machine generation.
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